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(54)Title: SEPARATOR FOR NONAQUEOUS ELECTROLYTE BATTERIES, NONAQUEOUS ELECTROLYTE BATTERY 
USING IT, AND METHOD FOR MANUFACTURING SEPARATOR FOR NONAQUEOUS ELECTROLYTE 
BATTERIES 



(57) Abstract 

A separator for nonaqueous electrolyte batteries, which is free from damage and displacement in assemblying a battery, contributes to 
easy assembly of a battery, is immune from internal short-circuiting due to contact between electrodes even if the electrodes are externally 
short-circuited; can prevent the battery from igniting; and ensures high energy density and long cycle life, a battery using it, and a 
manufacturing method for the separator for nonaqueous electrolyte batteries are disclosed. The separator is manufactured by sticking an 
organometallic compound to a porous substrate containing one or more materials selected out of porous film, woven fabric containing 
organic fibers, non woven fabric and paper. The manufacturing method comprises bringing into contact a solution of an organometallic 
compound with the porous substrate by immersion, coating or spraying, and sticking the organometallic compound thereto by drying or 
thermal hardening. 
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5 ^Tl^» U IfcmkO) f-Y KWMm 4 0 XfcM Ltzy - ? V 

3*£-fcbfd¥*3 0g/m\ ff^l 2 9 //m©W^IU Ifrknmmnmm -t? 

10 1 0 5 
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#7kWSSl*aijffl - * ~ t L tZo 

mmm i o 8 

mmm 1 o 7 t^c lts^>« u *>- h ^jfsw 3 -trfpig l/c 



WO 98/32184 PCT/JP98/00113 

5 9 

mm4t-&w&tt^m±tzwms og/m\ m&i 2 9 um^mp^^UL, #?k« 
1 0 9 

mm 1 0 8 tnm^Lx\^mLtt^m^^^-^'-ti yyy-^m^xmm 

5 j&lU f^6 0//mi:iiU ASTM F - 3 1 6 - 8 0 TSf$ tl%>'< 

mmm 1 1 0 

^wji 0 8 tmmzLxftmLttmfr&mti uyy-^m^x 1 0 o°c<d 

10 ilfig^ilDEifel U 5 0 # mMMSI U ASTM F - 3 1 6 - 8 

^»|1 1 1 

15 TPPft? L> ^TOM7KJS^ 3 5 0 m 1 "C\ < <h fc— aP*<«#6S 1 U m 
tC. fJJT'JU- h« : ^?mS^r« : *H U If^;l/TAo -;l4$sjf = 4 0:5 

o : i o izt£2>&r>iz.ffij£<D}tx\ mmms 4x-m^tz&m&&wmtmzm4 

u sti > - h izmmm 8 -efpsa u^f-^h^ v*yy^ ymm& 
»^p>^ffl^ti i $ o c<Dmmmximm&%mi,, i«2 0g/m\ 

3 2 /zrrTC\ ASTM F-316-80 XMfeZ tlZ>'<-? > b&T? 

25 L 5 // m©:F«£fgSS! L fc 0 #7K«^*?feffl 

liH 112 

^WJl 1 li»ttl^«l, ffiiEf- hi^WJ8-e^L/cy f- 

;p h u / h * is y ? ymm&mm u mmmit Lxmmmm\t^^m^ *ttz 



WO 98/32184 



PCT/JP98/00113 



6 0 



£pfi2 Og/m\ j¥<^8 6 iiimO^a^SBLfco m^ffiffi&m* Is > 
^Ti!inEEiMlL> 3 2 /«mi:ilU ASTM F - 3 1 6.-8 OTffl. 

5 i»] 1 1 3 

mmm 3 4 xrm Ltz tr^w* b * 5 8 0 1^* 

m& 3 0 0 m 1 X\ 'J>tZ < 1 1>— 8P*<«ttSS 1 AimOT{-:7 >f /Wfc$tlfctf 

y r u u- h«#£x-5 y -^pssil^o dti£«suic. # y y y bmm : s 

10 ft|g£-»£ : #y tf-^T;bn-;l/»fi= 4 0:5 0:1 0 & ? }Cp/r5£© 

-£M£r U R»M£ffl l ^TSSaMK U jtaiMlt LTf 



m$m i 1 4 

fcjspfi2 0g/m\ 6 /imOW^Lto i^i^i^l/V^-^ 

20 ffluti 1 o^©Msajr^aJBMSu 3:^-^3 2//mt:iiL^ astm 

F - 3 1 6 - 8 O-eSS^nS^'W-f > b&V®1MLtzmJ3im*5 um 

mmm 1 1 5 

i»n 1 3 tmffiteLTW3$>mu &m^-biazmiMmsx^mLtz/ 

tzWM2 0g/m\ 6 um(D^ffltf$&fEMLtz 0 

ffl^n 1 o°c©maas-einffi^aL. J¥^3 2 #mjc^iEU astm 

F - 3 1 6-8 O^^SttS'^MW > M£T-$iJ^Lfc«*?Ul#<5 #m 



15 tz 



WO 98/32184 PCT/JP98/00113 

6 1 

mnm 1 1 6 

mmms o-cm^tz^vrvu-bmm.^Kiz^m:^^ >j7r^-» 
•zuvml, jji-ymmmiYMfr 3oomi^ >pu < t k~mmm& i #m 

5 t:, # U T U I/- htttttt : "T'f * x«£ : ;&«t1g£8fe#ft : # V tf-;i/7Vi/ 
3-yHffcKI= 4 0:2 0:3 5:5 £ ft & «fc -5 {^^©Jf?. ^Jfe#] 6 4^ffl^ 

«t©£ffM{->tfLT 2 . 3 %M#^-f±/ci¥« 2 5 g/m\ j?* 1 0 2 //ra0^ 

«^fpML/co M^i^L/y^-^ffl^ri i o wmmm.m-eiiaiEtk 

MIL, 4 0 fimlcm^L, ASTM F - 3 1 6 - 8 0-CS^$nS'< 

mm\ 1 1 7 

^»iji 1 6 tmmKLxm^'mL, ^^©->- Mc^»j3 4 

20 ^n^5X«ttllt#y t'-;l/T/l/3-;P«|icD^Itm*{->^LTl. 5 

i±fci¥*2 5g/m\ 0 2 /(mOTOftlLfco M^«^7^U>^ 

-^ffl^tl 1 0°C©MSfiS-ejtJPjE^St. J¥£-£4 0//mi:lSU AS 
T M F - 3 1 6 - 8 0 T?&5£ $ n S ^ >Ol/# 4 > h L fc**?L&J&< 4 

# m©^»^{« u mknfflmmmm-t'*^-? -tttz 0 

25 H»] 1 1 8 

-bbfci**2 5g/m\ J¥#- 1 0 2 // m©^«£f1^ L/Co MM*1/^^ 



WO 98/32184 PCT/JP98/00113 

6 2 

-Srffl^Tl 1 0 o C©MSiaS^aJEMSL. ff <^£- 4 0 /zm(Ci«U AS 
TM F-316-80 fj|^$nS'W*'f > h&"»J5£ L/c:ft*?LW 4 

1 1 9 

5 i 1 6 tmw^Lxm^m&L, h&m* u>y-&m^ 

x i i o vcDmmumxms.mmm u ±« 2 5 g/m\ j?^ 4 0 # m-e, ast 
m F-316-80 -eissns^'^vjf^ > vm-emit Ltzmj&mw 4 # 
mo^it^iL/co m^ffifiHznmmz 4xrtmLtzs?-jibv / n*^> 

12 0 

J: -5 icy f-;l/b >) J h*is's^> (B^-Ji-ftm, A- 1 6 3) &mM£& 
15 tzt Y U y b*^>5 >*«*W!SL;teo HJfe^J 8 0 TfflWctf U T 'J 
h»m£7Mc#ifc£ii\ U 7r-ft- £ffl^rnp#u # ^«m?&»7k&*< 3 
OOmlTx W<i t>— ap*<ltfcKIS 1 umVXVKy 4 7* U 7Wb$ft;fc# U T U 

x^xmrn ■■ &mm&m,m •. #y e^uT;i/3-yM««i= 40:20:35:5 

20 iC ft & «fc 9 {CBfT^© JtT\ ^IWI 6 4 "<?ffi v ^ 7 u 5* X«fc*ft HJfe^J 6 4 

Tfij&MttU »^bLTW^^h^^^#^^/-c«2 5g/m\ W- & 1 
25 0 2 // m©^«^M U #7k«flBfc*flfaffl-fe'* ~ t Ltz 0 

mmm 1 2 1 

#^-ti-fci¥*2 5g/m\ 1 0 2 #m<WI»£fgS!i L/c Q ^ft^i^U 



WO 98/32184 



PCT/JP98/00113 



6 3 



A S TM F - 3 1 6 - 8 0 *lS'<:7VMW > h&T£PJ^ t^S^LS 

^JfefiJ 1 2 2 



5 ^WJ 1 2 0 i LTl^t!>« U *> - h KWf&m 3 4 T*fm L 

£-tt-WM2 5g/m\ H^l 0 2 # mO^^J^f^iS Ltz 0 ^8MJ&*M7 U V 
«ffl^Tl 1 0°CcDtoWS^nffiiftML. ff<^<£4 OtfmMIH&U A 
S TM F-316-80 $n5'W#>f>h L fcftfcTLS** 

10 4 /z m©*«frfc&fiMH U #7Km^«^ffl-fe^° U- * - i Lfco 
Hl»J 1 2 3 

mnmi 2 0 <ti^#i:: uracils u laHMfto^- m-^»J3 4tml 

£tb;W:fi2 5g/m 2 . JP^l 0 2 ^m^^^^fP^L^o W?X^M^tiVy 
15 ^ffl^tl 1 0°C©felSMDffi^lLs J?^4 O/zm^gJ^U A 
S TM F-316-80 «$tlSA'7';l/^'f > hffi?«Lf;fMS^ 

^ifefll 1 2 4 

20 Tl 1 0 o CCOmmM.m^1]UJ±WMLs 2 5g/m\ J¥^-4 0 (im7I\ A S TM 
F - 3 1 6-8 0-£^$ft£'<"7Vl"iW >>i*-^iiJ^L/-cft7v?L^<4 um<D 

^mi&ftMLtzo m^ma^mms i-vimLtz/^jvb^ * v^-y^^y 
25 mm 1 

^m^mftT-m 300 7? ©m^^m^ cmit^m^m. u h - 

900) 11%. fiJg¥^ : ?*4 8 7j<Dmft^mm>)^yy (H#Ste^ 

XjiftlSk A^^7^X;'Jty0 3 0 S) 8 . 8 I1¥^17>?1 2 0 >5© 
xf ^y.ypt^y^A- (B^^^AM. EPO IP) 2. 2%. » 



WO 98/32184 PCT/JP98/00113 

6 4 

mM2 i%, isjr4ms>y ? v— v (dop) 57 

ffl^TI^rL, 111^0 3 0mml|ffLt[iL«f; 4 5 0 mmipSOT^V^r 
Wtttfiz.~? j )\/ i^WkW^m^xWls l 5 o umcov ^ JV2,m^fM^Ltz 0 

I$MZt$tltz7 4 1, 1, 1 - h U ? onx^ ytpiC 1 OOTIIU D 

5 OP^tttBL/dJL Tk&LTf^U £t>(C6 0°C©2 5%^fttV-^{-6 0 

JSI&1 2 5 0 C{'»$nf;— f|{jo-;l/$Sj«^ffl^TM)i:^2 5 /zmf^SJc? 
10 i£»J 2 

^Jfeffl 1 7 Irffl Wc # U y n h° b y S^?LR 7 ^ 71/ A <h * U 7 o h° b yfJBg^ 
b^l.)?^! 0 0 /zm©W»^lla, i^uy^ffll^l 2 0°C©M 

15 it»J 3 

mm (?j*Mt¥J-mm, ky-a o o s) 5 0 %^7K^m^^t, '*jw< 

wmmm cy^^Mt^nmnm, ky-4 30 s) 30%. #vy°u\ii>yt 
20 #*)^vyfr&ti&ttM&&mm (j<m®jW&m. nbf-h. mmo. 7-r 

«5mm) 7 0 %^7K(-^$1±. ^VW*--2:ffl^Ti$ifl? L^Sfcff 
- 5 fft^it fr« X7'J- y ^ - ic J: -o T 9 g/m 2 . # U 7 n fc° V yM$k 

mmm^tsmm^ u 1 9g/m 2 (c^s<fc-9tcg>^^t>^ 1 

25 3 5°CiCPML/-C^y+- F^^^-^ffl^T^LTi¥«2 8g/m 2 ©^«£r 
J£»i| 4 

spJ^J^S 0 . TOMtl 0 . 0 4/im, ¥iS)Slil£M 0 . 3 mm©* >J T 



WO 98/32184 PCT/JP98/00113 

6 5 

&mm 5 

^gll 1 . 0 u nu 0 . 2 u nu ^ItiiM 0 . 6 mm©^ U 

ih^^ij 6 

^ ij xf/VT ^ U P— h £±j3&fr£ U r - ^ U ~> v"^o t°;l/ buy h * 
10 ^v^^O. 3%tftS^W>^-^l!U dtl^^5X«il^^(c*r 
LT8 %f«£tbfcJlE^2 0 0 //m©#7Xmft^«^ML. #7R1«p« 

15 KfWP-L - W 5 * K0. 0 5mol/l f-^U b U ^ b^-> 

•>^>0. 1 5mol/l &3ftT3m : g'%immLX7krp^ftmZltfc 0 Z.(DftmM& 

Jt^J 8 

25 # U fu t° >S3^?Lg7 ^l/Ai, # >J y n h° U y*£fJJ^> £ &nm. 1 0 g/m 2 



WO 98/32184 PCT/JP98/00113 

6 6 

m&M 1 6 xm^^tz^ u t° v >m^TiW7 ^ ^ukmm Lxtcot. tmkn 
fflmnmm ^u-^-iL/:o 

5 £h»J 1 o 

fh7i^>">7> (If ^b^XUtt^. KBE04) 5%. 7K30%. ^ 

Mmm&mMLtzo mm&&$mm i 6 xm^titf u t° u v§^?Le-7 ^ 

10 /l/A^^-fcbfc^ 6 0°C(Z)S7K+{C5Btr^«L. yVWt^f^-tf-fco d 
tl£ 1 5 0 °C0tfiii:T 3 0 #f^i£J5l3-ti-> •> U 77 y7i^*&«£ ftfctf 'J^o 
t° L/ yM^m? 4 Jls^&ftU U #7K«^«tkffl -fe'* U - * - ch Ltio 

mm 1 1 

i»*ft#ife8tf <t LT# 'JifU^+yK (IMMb^tyfix P E O - 1 8 ) * 0 . 
15 2%t^S«fc-5^7KJ-*iSPU WiS6 //m©7j'7 7ll (j|7r 

»jy h*->->5V*8E£#*i3-ti\ 1 5 0°C. l»H©<fe»Xg«:J|iT^*4 0 
g/m\ J¥<^1 9 3 /<m©^7XWi»lL, #7K*»^«?tilffl-t?^ 0 U- 
20 ^-cbL/Co 
JtR^J 1 2 

Sfy^«MftS 1 ? o 77" 5 X«i£ 9 0 % i^UfcKIS 6 jtz m©;tf "5 X« 

Ltz/^jisb 1 ) / v^ : y ; y^ymm.^mmL, 1 2 o°cx\ s^mm^t, mm 

25 ii^'fh^©^*^ 2 . 1 %T\ #- U-nm 7 0 0 m g f ®»^'tt^T"7 ^ 
it»] 1 3 

n»j 3 xm ^ * © * * #7kWfffJftWJfeffl -fe/^-^tUo 

Jt»J 1 4 



WO 98/32184 PCT/JP98/00113 

6 7 

imm 1 5 

5 iMo^mMm i~i24 &£zfiti&M i~i5 K&^n^titz.mk'mmwLmfo 

<M;toxtt> 

-*^-h=l : 1 ©M^r^fC 0 . 5mol/l 1 1£ & «fc 9 L i C 1 O t &mM 

z&xnfflm%mmLtzo cn^mmtmrnm^m^x 1 86501 otsi 

8mm. g£ 6 5 mm) Y\mZ U f-tf AH^li^ffi Ltz 0 ^(Dt%(DW&t 

is f^p^:. mt, -rtu mm^m^xmmm^mm 

20 

Lfco dcD^M«<t#7K*^M?feffl-tr^°^-^-^«M^rt^g§, 5 1 0°C 
«J^T& C <b J; ^ »iM4©R^£ L/Co 2 0 0 TOXTr&tU» 

ioo~2o or^*n(W^S-r-*s^SteolHfe©$gBi^^ 
i o o°cOT-?&tuCTmr#>&o ^ 5 o o°c^xmm^ct^^tzm 



WO 98/32184 PCT/JP98/00113 

6 8 

^^i- T 5 0 0 <J ilSL/Co 
<%'X> 

±ib©r^ u f)A-!5?«M i o o mtm u m&m<z>mn.fi< i o * y * 
5 fim& z>tLUfr^tz.m&%:0, i m^h^xtm^ h?ntzm^ xtttz 0 

Tfr U =f- Ar.?^^ 0 . 2 mA/cm 2 ©«^JgT : ^±«l£ 4 . 2 V Km~t 
imffiJtMLtzWt. 0. 2mA/cm 1! ©«»ft^Jg^ili*JE2. 7 5Vi:It§JT 
10 &S$^f;i§©Mti^bs IE@©^S 1 g ^tz <9 <D^*Jl^-mm 
(mAh/g ) ^IsEtiJLfHffiLfco d©»^#^«<ifS^o l^k H^OJggi-te 

fcifcW&l 0 OIIlMigL/ci:^© 1 0 0 EI g ©^m^M^'J^ U ^[Hl^m^ 

20 <mmimJM>^um, mmir&tz&\m^tz(Dtnn<D^m^ft$LLtzviffi 



WO 98/32184 



PCT/JP98/00113 



6 9 

5 





mm 






1M t )V 










°C 


m A h/g 


% 




% 


i 


A 


2 0 0 


12 6.5 


8 2. 


3 


9 1.2 


2 


O 


5 0 0 < 


115.5 


7 7. 


4 


8 6.6 


3 


o 


5 0 0 < 


116.7 


7 8. 


6 


8 7. 1 


4 


o 


5 0 0 < 


117.0 


7 8. 


6 


8 8.0 


5 


o 


5 0 0 < 


116.5 


7 8. 


5 


8 7.0 


6 


o 


5 0 0 < 


115.0 


7 7. 


0 


8 6.3 


7 


o 


5 0 0 < 


113.1 


7 6. 


3 ! 


8 6. 0 


8 


o 


5 0 0 < 


12 3.3 


6 4. 


6 


7 4. 1 


9 


o 


5 0 0 < 


12 3.4 


6 5. 


1 


7 4.3 


1 0 


© 


5 0 0 < 


12 3. 4 


6 5. 


3 


7 4. 3 


1 1 


® 


5 0 0 < 


12 2.0 


6 4. 


0 


7 4.0 


1 2 


@ 


5 0 0 < 


119.2 


6 2. 


5 


7 2.6 


1 3 


® 


5 0 0 < 


12 3.1 


6 5. 


0 


7 4.2 


1 4 


@ 


5 0 0 < 


12 2. 0 


6 4. 


0 


7 4. 0 


1 5 


© 


5 0 0 < 


12 0. 6 


6 3. 


0 


7 3.5 


1 6 


o 


5 0 0 < 


12 3. 0 ' 


8 2. 


5 


9 0.9 


1 7 


© 


5 0 0 < 


113.5 


7 6. 


5 


8 6. 8 


1 8 


A 


5 0 0 < 


12 3.3 


6 5. 


1 


7 4. 5 


1 9 


© 


5 0 0 < 


12 2.6 


6 4. 


3 


7 4. 1 


2 0 


© 


5 0 0 < 


119.5 


6 2. 


2 


7 3. 2 


2 1 


o 


5 0 0 < 


12 2.5 


6 4. 


2 


7 4.0 



WO 98/32184 



PCT/JP98/00113 



7 0 

6 







mum 






1M 








°c 


raAh/g 






% 


2 2 


O 


5 0 0 < 


12 2. 


6 




9 


7 4. 0 


2 3 


o 


5 0 0 < 


1 1 9. 


2 


fi 2 


9 


7 3. 1 


2 4 


© 


5 0 0 < 


1 1 9. 


2 




1 
1 


7 3.0 


2 5 


o 


5 0 0 < 


1 2 1. 


8 


fi ^ 


Q 
0 


7 3.5 


2 6 


o 


5 0 0 < 


1 2 2. 


0 


fi ^ 


Q 
O 


7 3.5 


2 7 


© 


5 0 0 < 


12 3. 


7 


ft 9 


o 


9 1. 3 


2 8 




5 0 0 < 


1 2 2. 


3 


ft 9 
O £ . 


Q 
0 


9 1. 1 


2 9 


© 


5 0 0 < 


12 0. 


5 


ft 1 

O 1 . 


7 


9 0.5 


3 0 


© 


5 0 0 < 


12 2. 


4 


ft 9 


o 


9 1. 1 


3 1 


© 


5 0 0 < 


12 3. 


7 


8 2 


6 


9 1.3 


3 2 


© 


5 0 0 < 


12 3. 


4 


8 2 


6 


9 1.3 


3 3 


© 


5 0 0 < 


12 2. 


6 


8 2 


3 


9 1. 1 


3 4 


© 


5 0 0 < 


12 2. 


5 


8 2 . 


2 


9 1.0 


3 5 


© 


5 0 0 < 


12 2. 


5 


8 2. 


2 


9 1.0 


3 6 


© 


5 0 0 < 


12 2. 


6 


8 2. 


2 


9 1.0 


3 7 


o 


5 0 0 < 


1 1 6. 


5~ 


7 8. 


6 


8 8.7 


3 8 


o 


5 0 0 < 


1 1 4. 


7 


7 6. 


7 


8 8.5 


3 9 


o 


5 0 0 < 


1 1 3. 


0 


7 6. 


2 


8 6.3 


4 0 


o 


5 0 0 < 


1 1 7. 


0 


7 8. 


8 


8 8. 1 


4 1 


o 


5 0 0 < 


1 1 7. 


4 


7 8. 


9 


8 9. 1 


4 2 


© 


5 0 0 < 


1 1 7. 


5 


7 8. 


9 


8 9.4 



WO 98/32184 



PCT/JP98/00113 



7 1 

7 





mm 


°c 


mA h/g 


9)V 

% 




mmm?m 
% 


4 3 


O 


1 9 0 


119.2 


8 0 . 


6 


8 8.7 


4 4 


o 


1 9 0 


119.3 


8 1. 


1 


8 9.6 


4 5 


© 


1 9 0 


119.4 


8 1 . 


3 


9 0. 1 


4 6 


o 


2 1 0 


12 3.3 


8 2. 


1 


9 0.0 


4 7 


o 


2 1 0 


12 3.5 


8 2. 


5 


9 0.6 


4 8 


© 


2 1 0 


12 3. 5 


8 2. 


7 


9 1.3 


4 9 


o 


2 1 0 


12 3. 9 


8 2. 


2 


9 0. 4 


5 0 


o 


2 1 0 


12 3. 9 


8 2. 


2 


9 0. 4 


5 1 


o 


2 1 0 


12 4. 0 


8 2. 


5 


9 1.2 


5 2 


© 


2 1 0 


12 4.1 


8 2. 


7 


9 1.5 


5 3 


o 


2 1 0 


12 6. 8 


8 2. 


8 


9 1. 1 


5 4 


o 


2 1 0 


12 6. 9 


8 3. 


2 


9 1.8 


5 5 


© 


2 1 0 


12 7. 0 


8 3. 


4 


9 2.0 


5 6 


o 


5 0 0 < 


116.8 


7 8. 


6 


8 8. 8 


5 7 


o 


5 0 0 < 


115.1 


7 7. 


5 


8 8. 5 


5 8 


o 


5 0 0 < 


113. l" 


7 6. 


3 


8 7.8 


5 9 


o 


5 0 0 < 


117.5 


7 9. 


0 


8 8. 2 


6 0 


o 


5 0 0 < 


117.7 


7 9. 


0 


8 9. 0 


6 1 


o 


5 0 0 < 


12 0. 7 


8 1. 


6 


9 0. 1 


6 2 


o 


5 0 0 < 


119.3 


8 0. 


2 


8 9. 7 



WO 98/32184 



PCT/JP98/00113 



7 2 

8 



rnmm 










1M ^ 










°C 


mAh/g 


% 




% 


6 3 


o 


5 0 0 < 


1 1 8. 


0 


7 9. 


7 


8 9.4 


6 4 


o 


5 0 0 < 


1 2 0. 


2 


8 1. 


2 


8 9. 2 


6 5 


o 


5 0 0 < 


1 2 0. 


2 


8 1. 


5 


9 0.0 


6 6 


® 


4 1 0 


1 2 3. 


4 


8 2. 


6 


9 1.4 


6 7 




4 0 0 


1 2 2. 


2 


8 2. 


3 


9 1. 1 


6 8 


© 


3 9 5 


1 2 1. 


7 


8 2. 


1 


9 1.0 


6 9 


o 


4 1 0 


1 2 3. 


9 


8 2. 


2 


9 0.4 


7 0 


© 


4 1 0 


12 4. 


0 


8 2. 


7 


9 1.5 


7 1 


© 


4 3 0 


12 7. 


4 


8 3. 


5 


9 2. 2 


7 2 


© 


4 2 0 


1 2 6. 


3 


8 3. 


2 


9 1.9 


7 3 


© 


4 1 5 


1 2 4. 


5 


8 2. 


9 


9 1.5 


7 4 


o 


5 0 0 < 


1 2 1. 


1 


8 1. 


7 


8 9.5 


7 5 


o 


5 0 0 < 


1 2 1. 


1 


8 2. 


0 


9 0.4 


7 6 


© 


5 0 0 < 


1 2 1. 


2 


8 2. 


1 


9 0. 8 


7 7 


o 


5 0 0 < 


1 2 2. 


5 


8 1. 


9 


8 9. 7 


7 8 


o 


5 0 0 < 


1 2 2. 


7 


8 2. 


3 


9 0.6 


7 9 


© 


5 0 0 < 


1 2 2. 


8 


8 2. 


5 


9 1.2 


8 0 


o 


5 0 0 < 


1 2 1. 


3 


8 1 . 


4 


8 9.3 


8 1 


o 


5 0 0 < 


12 0. 


0 


8 1. 


1 


8 9. 0 


8 2 


o 


5 0 0 < 


1 1 8. 


8 


7 9. 


9 


8 8.5 



WO 98/32184 



PCT/JP98/00113 



9 





W6L 








1M tfr 




m. 








°c 


mAh/g 


% 






% 


8 3 


O 


5 0 0 < 


12 1. 


7 


8 2. 


1 


8 


9 . 8 


8 4 


O 


5 0 0 < 


12 4. 


4 


8 2. 


8 


9 


0. 4 


8 5 


o 


5 0 0 < 


1 2 3. 


5 


8 2. 


5 


9 


0. 0 


8 6 


o 


5 0 o < 


12 2. 


1 


8 1. 


7 


8 


9. 7 


8 7 


o 


2 0 0 


1 1 9. 


0 


8 0. 


8 


8 


8. 8 


8 8 


o 


2 0 0 


1 1 9. 


3 


8 1. 


4 


8 


9. 8 


8 9 


' © 


2 0 0 


1 1 9. 


3 


8 1. 


6 


9 


0. 2 


9 0 


o 


5 0 0 < 


1 1 7. 


4 


7 9. 


0 


8 


8. 1 


9 1 


o 


5 0 0 < 


1 1 7. 


4 


7 9. 


3 


8 


8. 9 


9 2 


© 


5 0 0 < 


1 1 7. 


5 


7 9. 


5 


8 


9. 4 


9 3 


o 


5 0 0 < 


12 0. 


1 


8 1. 


3 


8 


9. 0 


9 4 


o 


5 0 0 < 


1 2 0. 


6 


8 1 . 


3 


8 


9. 0 


9 5 


o 


5 0 0 < 


1 2 0. 


7 


8 1 . 


8 


9 


0. 6 


9 6 


© 


5 0 0 < 


12 0. 


9 


8 2. 


0 


9 


0. 7 


9 7 


o 


5 0 0 < 


1 2 2. 


0 


8 1. 


8 


8 


9. 8 


9 8 


o 


5 0 0 < 


1 2 2. 


2 " 


8 2. 


1 


9 


0. 6 


9 9 


© 


5 0 0 < 


1 2 2. 


3 


8 2. 


3 


9 


1. 0 


1 0 0 


o 


5 0 0 < 


1 2 3. 


6 


8 2. 


5 


9 


0. 0 


1 0 1 


o 


5 0 0 < 


12 6. 


3 


8 2. 


6 


9 


1. 1 


1 0 2 


o 


5 0 0 < 


12 6. 


4 


8 3. 


0 


9 


1. 6 



WO 98/32184 



PCT7JP98/00113 



1 0 





mm 








1M 9 to 










°c 


m A h/g 


% 




% 


1 0 3 


© 


5 0 0 < 


1 2 6. 


4 


8 3. 


3 


9 1.9 


1 0 4 


o 


5 0 0 < 


1 1 9. 


4 


8 0. 


8 


8 8.6 


1 0 5 


o 


5 0 0 < 


1 1 9. 


6 


8 1. 


2 


8 9. 8 


1 0 6 


© 


5 0 0 < 


1 1 9. 


8 


8 1. 


4 


9 0. 3 


1 0 7 


o 


5 0 0 < 


12 3. 


0 


8 2. 


0 


9 0. 1 


1 0 8 


o 


5 0 0 < 


1 2 3. 


6 


8 2. 


0 


9 0. 0 


1 0 9 


o 


5 0 0 < 


1 2 3. 


6 


8 2. 


4 


9 1.0 


1 1 0 


© 


5 0 0 < 


1 2 3. 


7 


8 2. 


6 


9 1.4 


1 1 1 


© 


5 0 0 < 


1 2 0. 


2 


8 1. 


9 


9 0. 5 


1 1 2 


© 


5 0 0 < 


1 1 9. 


1 


8 1. 


3 


9 0.0 


1 1 3 


o 


5 0 0 < 


12 3. 


5 


8 2. 


5 


9 0. 1 


1 1 4 


© 


5 0 0 < 


12 4. 


2 


8 2. 


8 


9 1.6 


1 1 5 


© 


5 0 0 < 


12 4. 


0 


8 2. 


8 


9 1. 6 


1 1 6 


© 


5 0 0 < 


1 2 3. 


5 


8 2. 


6 


9 1.3 


1 1 7 


© 


5 0 0 < 


1 2 2. 


2 


8 2. 


3 


9 1. 1 


1 1 8 


© 


5 0 0 < 


1 2 1. 


o' 


8 2. 


0 


9 0.8 


1 1 9 


© 


5 0 0 < 


1 2 3. 


6 


8 2. 


6 


9 1.3 


1 2 0 


o 


5 0 0 < 


12 3. 


7 


8 2. 


1 


9 0. 0 


1 2 1 


© 


5 0 0 < 


12 7. 


6 


8 3. 


5 


9 2. 1 


1 2 2 


© 


5 0 0 < 


12 6. 


2 


8 3. 


2 


9 1.9 


1 2 3 


© 


5 0 0 < 


1 2 5. 


0 


8 3. 


0 


9 1.7 


1 2 4 


© 


5 0 0 < 


12 7. 


8 


8 3. 


5 


9 2. 1 



WO 98/32184 PCT/JP98/00113 

7 5 

M 1 1 



5 





mm 


°c 




mAh/g 


iM 9 )\s 

% 






i 


A 


1 3 5 


X 


12 7. 


0 


8 3. 


1 




2 


A 


1 7 0 


X 


12 7. 


1 


8 3. 


1 




3 


O 


4 5 0 


O 


4 8. 


9 


4 2. 


3 




4 


X 


2 4 0 


O 


110. 


2 


6 8. 


2 




5 


X 


1 3 0 


X 


12 6. 


8 


8 3. 


1 




6 


X 


5 0 0 < 


O 


9 1. 


5 


5 1 . 


4 




7 


x~A 


2 0 0 


O 


1 2 7. 


0 


8 3. 


0 




8 


x~A 


2 0 0 


O 


1 2 6. 


8 


8 2. 


8 




9 


X 


5 0 0 < 


O 


12 3. 


1 


8 9. 


4 


i 


0 


A 


5 0 0 < 


O 


10 0. 


1 


5 6. 


7 


i 


1 


X 


5 0 0 < 


o 


12 0. 


0 


8 0. 


4 


i 


2 


X 


5 0 0 < 


o 


12 0. 


2 


8 0. 


5 


i 


3 


A 


5 0 0 < 


o 


4 3. 


6 


4 1. 


8 


i 


4 


A 


5 0 0 < 


o 


9 3. 


2 


4 9. 


2 


i 


5 


A 


1 8 0 


X 


8 4. 


5 


4 4. 


0 



g|5~l 0(Dl&m^Wh>frte£^^ Mttt^lMl-l 2 4 -?f£ 
25 *J8Wk mfrt>M\tftZ> lSJ^_h^WLT^S^TLKSW^W^M'fk 



WO 98/32184 PCT/JP98/00113 

7 6 

mmm i xrtm l /c#7k*fi?M*M u - ? - ^ u -/nt> >§^?l 

mrnm 2-124 l /-c^mmm u - * - w$i«ft£# 

niMW 17, 19-39 -efp$s l tz4frkmfflmnmm u - * - # u y 
£ tz, m.nm 40-42 xr^m u tz^7Knmm.nmm -t ^° u - ^ - «. 

^JfeM 3-16. 19-124 T'ftU L fc#7k*#?ft W&ffl ^L/-^-tt, 

25 ^Jfe^lJ 4, 10-24. 27 — 39. 4 1 . 42. 44. 45. 47. 48. 
5 1 . 5 2 . 5 3 . 5 5 — 5 8 . 6 0 — 6 3 . 6 5 — 6 8 . 7 0 — 7 3 . 7 5 . 
76. 78. 79. 88. 89. 91. 92. 95. 96. 98. 99. 102. 
103. 105. 106. 109. 110. 11. 112. 114. 115. 1 

i6 — ii9. i2i~i2 Axi^mLtz^mmmmmm^^^-^-^ 



WO 98/32184 PCT/JP98/001 13 

7 7 

/Co #jctijE^a l tzm&fc ©$>jh^ u < ^ § ^ o /Co 

5 1 > 4. 10-39. 4 1 . 42. 45. 48. 52. 55-58. 6 

0 — 6 3 . 6 5 — 6 8 . 7 0 — 7 3 . 7 5 . 7 6 . 7 8 . 7 9 . 8 8 . 8 9 . 9 
1. 92. 95. 96. 98. 99. 102. 103. 105. 106. 109. 
110. 111. 112. 114. 115. 116 — 119. 121 — 124 

ftULtz#7k j mM®. i mmm-te'<u-? astm f-3 i e-8 ox*m& 

10 $ fL&'<7°fr#^ y h&T« Lfc«*7LW 2 0 u mOTT-*> & fcfe. TOM 

Crit>©4 1 "et. HWJ4. 1 0 — 2 4 . 2 7 — 3 9 . 4 1 . 4 2 . 4 5 . 4 
8 . 5 2 . 5 5 — 5 8 . 6 0 — 6 3 . 6 5 — 6 8 . 7 0 — 7 3 . 7 5 . 7 6 . 7 
8. 79. 88. 89. 91. 92. 95. 96. 98. 99. 102. 103. 
15 105. 106. 109. 110. 111. 112. 114. 115. 116 — 

119. i2i~i2 4^mLtz#7knMm.m.mm-te^i;~-?-te, astm 
f - 3 1 6 - 8 o-eu^n^^y^-f > b&-vmi£Ltzmttim<2 o 

Lx3m.Mi)<mtoMtstitztz#>, -«^-r ^ jvm^mtix^^tzo 

20 m.U¥\ 3. 4. 8 — 16. 18 — 36. 40 — 55. 64—124 UftM Ltz 
8 — 16. 18 — 36. 63 — 86. 90-124 -^jfeMLtzifrKMffi 

mmmm-te^^-?-^ mwmm^pu<t^>imK 

/"Co 

^JfeM 8 — 15. 18-26 Trfptg L /c#7KW^«?ifaffl -fe'* ^ - ^ - «. T 



WO 98/32184 PCT/JP98/00113 

7 8 

ZtliZftL^ ^SUM 27 — 32. 34. 35. 63 — 79. 90-1 10. 1 

16-12 4-?r?mLtamnfflm.'m.mm-t^u-?-te, rjvu-mm^tzit 

5 t Wftt^'Itlt Wc c 

HJfrPi 27. 30 — 35. 66 — 73. 80 — 96. 104 — 124 -CfNK L 

10 ^Jfe^J 30. 32. 34. 36. 40-55. 77 — 79. 87 — 103. 1 

11-12 4xftmLtzmmmmmmm-te^\s~-?-^ #u h^t/i/^- 

/"CI o 

H»J1 7-4 21?^L/c#7KTO^«M^^ 0 L/-^-«. ^FLSt:?^ 

20 a. ttii^Mtst^s tt^&a^ns i«ll©^lkxw 

(A) . (A) itllI^ML^'l^?LIStt (B) 

x&m&mit&m&ttiStz-ttfz&* (a) ©*i^^-t±. ca) <t cb) 

(A) <tWa«^#WL^l^?L^SW (B) ©&*£=b«^ttS& 

(o hl^s mii^ (o i~wit£Mibi^©^^«. mj. m 



WO 98/32184 PCT/JP98/00113 

7 9 

miMm 43 — 48. 56 — 58. 64 — 68. 74 — 76. 77 — 82. 87 

-92. 97 — 99. 104 — 106. 111. 112. 116 — 119 T'fPM 

l timmmmmmm -t?^° v - * - ltii ^ n & mm - v & tz « 

49. 59. 69. 83. 93. 100. 113. 120 t^lL/;# 

10 ©M^x^ y-^fi^M&U H;^^fc«M^bLTW^S^^^«$ 

;tlb®*f\ 8 3 *5 =fc 9 3 "TrfFSS L fc#7K«M^l^ffl -fe ✓ < 1/ - * 

15 pat izy j ?' v Mtzntzmmmm^tetztb, z.<D^mxmwt&mit&m&tt 

f$ta:i iaoTgttS©^IW^§ < ft o 7t 0 

HJfcM 50 — 55. 60 — 63. 70 — 73. 83 — 86. 93 — 96. 10 
0 — 103. 107-110. 113 — 115. 120 — 124 TsffM L/c#7K 

20 mfflLtztk. mmmx? y fc«M$ix^ y - iitomit x^ y - i® 
M^r x 5 y - &mnm& l xn e> n & mm -> - h £ wsasuft © *> - b j- 

Lxmm&mit&m&ttmz &xft & tz#>, mmwm^mmm^^-tm^ 

25 t^tlfco 

Ctlb®^ ^»J8 3 — 86. 93-96. 107-1 1 OXf^MLtz^- 



WO 98/32184 PCT/JP98/00113 

8 0 

mmm 43 — 48. 50 — 55 x^m l ta^mm^nmm 

5 — 7. 10 — 15. 27 — 29. 34 — 39. 56 — 58. 61 — 6 
3. 66 — 68. 71—73. 80 — 82. 84 — 86. 111. 112. 11 
4-118. 121-12 3-t?fpML^#7K*^m?tl2ffl-fe^ 0 U-^-{-fe^T. 

/Co 

n tf uy^^S/ctf). fi§*{cM& 

o /Co 

20 a^W^-S-^-^^^tr/cfe. i^^^-^cb-^-^ ^;i/^4?^l : L<S^o 

/Co 

Jt»J4©#7Km^«^ffl-fe^°l>-^-«. ^««^^'0. 2-1. 5 

mm. w-mmmwm* o . o 5 - 1 u mvmw&iftMtttD 

tifcif 1 0 0 %^P>/<£a^^?"C : *>^/ci6. i ? n "7 j ;l/|p]±©^7J^li < . 

it^m^mmmmmmmm^^^-^-h^mm^^o . 2-1. 5 

mm. W-mmm&m* 0 . 0 5 - 1 # m©fiMS^O ^o7^7"'J ;Wb 
3$5it£ 1 0 0 %ir> £ &^R«Tr& S /c#>. ;7P7^y U < . 

3IS^^$iK£Jg^<. m»Xtt^M^o/co */c. ^'Jxfi/y^btl 



WO 98/32184 PCT/JP98/00113 

8 1 

Jfctfcfll 6 cD#7RTOMM -fer / < b - * - «u # -5 Xli^MT fc&tzib. 
it»]l 3 — 1 5©#7K*^«Mffl-fe^°b-^-«. W^Mlt/^^ft* 



WO 98/32184 PCT/JP98/00113 

8 2 

^fLK? J ASTM F-316-8 OtS^tlS^W'f^VhS 

#fcffi^/^-^-;6W£>ft&o *^Bfl^ffl^t>na^W^/-c«IK^\ ASTM 
F - 3 1 6-8 07?&}£$ttS'<:7VMW > h^iffl^ Lfc»*?Ul 2 0 #m 

15 ifrknMWLmmm^^i'-? -tim^n&o &^?mmMK 

h »J 1 ll^HTttt ^ E ^7 btf S 7^ ? n77^X«fre£>& 

1 fil&k L < «^5»&®^ 2 5 0 vm±X&&Mm'®L(Dmm.mmx&& 



WO 98/32184 PCT/JP98/00113 

8 3 

•mm u - ? -mwmrn^ tz tetia&.mmmztixte&M&iz i*. * v - 
i^m^mit^m<Dmm^m, mm, mmo^n^^rnxmrn.^^:, 
±<D&nmmt (a) . (a) iwa«»^#WL^^^?Ls*M (b) 

15 fcti (A) t (B) <Dm&£t>1tt)*h>te&tii<&#i (C) icLTMit^ tl^CtJC 

20 (A) iW««^WL^:i^?LKSM (B) ©m^t>^£>^&tjC 

£tfc (C) KLtzW:, mm&fo (C) l£W«SsJ3Mfc^a©8tf£&#ils ■» 

£tztemmk<D*>- h ^m&mit&mcomm&'e;^ mm, mm<z>®ftfr<Djj 



WO 98/32184 PCT/JP98/00113 

8 4 

ffli^uiiao xffi^* ^-SPSE tftftfclM 9 ;l/f^0#7Rti$li 

io m^tsmm^^ y -«-np»*^«»ifi?L^^ y 



WO 98/32184 PCT/JP98/00113 

8 5 

m^mm 

1. &%m.-7 * As**, mmmm^^-r^ma, ^mta, mfr^mimz i 
5 nmm^^^-^-o 

2. W ASTM F-3 1 6-8 0TlS$tl^W# 

3 . ^?LIltf^\ ASTM F-316-80 ft5'<7VMW > 
10 h ffiTSSS L fc**:?L&J&< 2 0 # mJ^TT-ab &iit>fc©$gffl|| 1 !ItB«©#7kM? 

4 . ASTM F-3 16-80 -vm&£tlZ>'<"7Jl»£ 

15 5 . ^tlisw^ mmmm&^-t&m-&(Dmmm 1 ~ 4 ^©Hn^tciB 

6. tutf^^mm. Tjva-mm, o»^f-^i 

kfftS 1 SELL"*?* &fMc©$gfflJ£ 5 iglB«©#7K«^m?tfeffl -fe'< U- * - D 

7. v^^P^f^X^*^ rMitmm (S i0 2 icmmtT) £9 9fi» 
20 %E±ttt5 4 >^^X, ^fcte^h^ h l> (Na 2 Oicm^LT) * 

8 . ttii©'j>^ < t & 1 k t < te#&#j§?M^ 2 5 0 °cm± 

25 -^-o 



WO 98/32184 PCT/JP98/00113 

8 6 

11. # U h*-7l/T^=J-;l/^WrS^©$SfflH 1 ~ 1 0 ^©ffitt^ 1 

i 3. w^m^w. mmmtt&m. mmr?>4t&w, witr/i^ 
io i4. w«s*^b^"e*s»3fe©isH^ i msM<D& 

TK^ttS* /c«Wt^S^ 1 TO±W-T Z^frifJ >^ v. * 1z\X* tort J # U 

1 6. ^17^^, w«ttm&#w-rsiiM^ »p>ii«"ti^> 
iTO±^^WLT^a^?L®awicwa^M^^©^^#ji. bs» 

20 s #7K«^m^ffl u - * - ©^jt^o 

l!H±©^?LIitf (A) . ttzte (A) iW««lt^#WL^%^?LS*M 
-t±\ ^t^^n^^kLTW^M^^i^^^^rfdt. (A) <Dm&&t> 

25 -t*\ £fcte (A) t (B) ©ffl.*^t>^e»^*«^ (C) K^t ZitTYMM®. 

im£i±(D&?mmt (a) ©sa^frtu ca> tmmmm&^Lte 

l^7L©3£tt (B) ©«*^:b-£;^e>te5Btefl: (C) IcLfcf, i£tt£rf£ (C) _ 



WO 98/32184 PCT/JP98/00113 

8 7 

icmm^mit^mcDmm^m, mm, mm^mn^^-mxm^^, mm 
2 o. mm&mit&w&^tsfflm*? y -^mmttzimmLtz^ mmm 

x5 y -^i£^teMt*tx^ y -<Mtii©l8dfx5 y -tcDM&x? y 
io -fe^°u-^-©s^^rio 

2 1 . w^«^^^^tr«itx5 >j -^wmttzimmLtz^ mmm 

2 2. wa^a^-^W. W*flSiHbi^!k t«f^Wh^ war ;i/ i 

wrns i aj^±-^*>ati>jc©$Bffl^ i6~2i ri©MtL^{cis*fe©#7Km^« 

20 2 3. W*ll£ll4b-£W. W^^b^-^^^M^cDlafflm l 6 ~ 2 l 

24. a>tt < 1 —^*<*ft*ns i u mOT(- ^ * -f y ^wb $ nfcw mwm& 
^tsm^vmmw, 19-21 m^nnMcmmvimnMrn'mmm-te^u-?- 

25 25. mi£mm£tzmnj±mmm^&m>k(Dmmm 1 6 - 2 1 m&tttifrfc 

2 6. jtaJEMa^/c^jtaJEIiiMLTASTM F-316-8 0 XMfeZ 

5 mm^mmmmmmm^^ v- 9 -©ft^t^&o 



WO 98/32184 PCT/JP98/00113 

8 8 

2 7 . m^^MW> i~i5 ^(DnnfrKim^cDifrknmwtmfom^^ v- 



5 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/00113 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 H01M2/16, H01M6/16, H01M10/40 

According to Internati onal Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 H01M2/16, H01M6/16, H01M10/40 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1998 

Kokai Jitsuyo Shinan Koho 1971-1998 Jitsuyo Shinan Toroku Koho 1996-1998 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 57-80670, A (Yuasa Battery Co., Ltd.), 
May 20, 1982 (20. 05. 82), 

Page 1, lower left column, line 4 to page 2, 
upper left column, line 2 ; page 4, lower right column, 
line 18 to page 5, upper left column, line 15 
(Family: none) 


1-3, 13-16, 
22-23, 27 


A 




4-12, 17-21, 
24-26 


A 


JP, 8-111214, A (Japan Storage Battery Co., Ltd.), 
April 30, 1996 (30. 04. 96), 

Page 2, column 1, lines 1 to 17, line 4 8 to column 
2, line 2 (Family: none) 


1-27 


A 


JP, 63-257180, A (Bridgestone Corp. ) , 
October 25, 1988 (25. 10. 88), 

Page 1, lower left column, line 5 to last line ; lower 

right column, lines 3 to 9 

& US, 4824745, A & DE, 3805795, A 

& FR, 2611405, A 


1-27 



px"] Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"X" 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
April 22, 1998 (22. 04. 98) 


Date of mailing of the international search report 

April 28, 1998 (28. 04. 98) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/00113 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP, 63-175350, A (Hitachi Maxell, Ltd.)/ 
July 19, 1988 (19. 07. 88), 

Page 1, lower left column, lines 5 to 17 ; 

page 2, upper right column, line 2 0 to lower left 

column., line 4 (Family: none) 


1-27 


A 


JP, 01-304933, A (Toray Industries, Inc.), 
December 8, 1989 (08. 12. 89), 

Page 1, lower left column, line 6 to last line 
(Family: none) 


1-27 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



mmmmgr^ PCT/J P9 8/0 0 1 1 3 



a. mmom-rzftmoftm tmtMtnFHm < i pc> ) 

Int. CI" H01M2/16, H01M6/16, H01M10/40 



B. 



m^n-otcWcmmn mm&n&m (ipo > 

Int. Cl 6 H01M2/16, H01M6/16, H01M10/40 



B*H*ffl*f3e^« 19 26-19 96? 

1971-1998? 
1994-199 8? 
1996-1998? 



3lffl:fciftco 
# -7- =f y — * 






X 

A 
A 


JP, 57-80670, A (»&«*&*S|a£#tfc) , 2 0, 5 ^ , 
1982 (20. 05. 82) , HI, Htf-H 

&±m. ^2tT, f4i, jstw. mi 8ft-m5Ms 

JP, 8-111214, A ( B ^m»^%h) , 3 0, 4 ^ , 
1996 (30. 04. 9 6) , 121, Hi, Il-l 7=fi\ 


1-3, 
13-16, 
2 2-2 3, 
2 7 

4-12, 

1 7-21, 

2 4-26 
1-27 



*>co 

CO 

roj ps('j;sffl^, mm, m^m^m^t^xw^ 



TYJ ^(CMiicofcS^-Cfoo-C, Miifcfci&itecoiJW 
<t o TiS^tt^5 ft v #x. & *t 3 co 

r&j ^-/■!fyh7r5y-Xi 



2 2. 0 4. 9 8 



2 8 04.98 



B^H^fFJr (ISA/JP) 
100-8915 

MyKm = Fftm&m*m=.T3 4#3-§- 



4K 



9 3 5 1 



MS#^ 03-3581-1 101 ftiit 3 4 3 6 



SSPCT/ISA/2 10 (f2'<-i'*) (1 9 9 2?7^) 



mmmmm^ pct/j p 9 s/o 0 1 1 3 



c <«*) 



m-tz 



J P , 63-257180, A (tfcS^tt:/ V ^ h >0 , 25, 
10^, 1988 (25. 10. 88) , HI, £Tffl, ffi 5 ff 
^Tffii, 3 - 9 ?T&U S , 4824745, A 
&DE, 3 8 0 5 7 9 5, A&FR, 2 6 1 1 4 0 5, A 

JP, 63-1 75 3 50, A (04v^t;«^tt) , 19, 
7M, 1988 (19. 07. 88) , HI, &Tm, 05-1 

(77 5 fcD 



JP, 01-304933, A OlCU'ttSfc^tfc) 
989 (0 8. 12. 89) , HI, 2ETffi3, 
(77 0^L) 



8, 12M, 1 

:6tf-W=fT 



1-27 



1-27 



1-27 



«S;PCT/ISA/2 10 (f&2^-J*Z>tt#) (1 9 9 2^7^) 



